:o 



Rec'dWr/PTO 28JUN 2002 



\9a 

10/069*94 

PCT/EP00/08290 



WO 01/16259 PCT/EP00/08290 

F I amraab l e [ua s s 

The invention relates to a flammable mass. Such flam- 
mable mas ses are a^reaoy known in various embodiments. 
Reference is made, for example, to spirit, including 
stint modified in tne form of a gel. Furthermore, 
reference is also made to flammable resin f ormula t i ans , 
soon as are Known, for instance, under the trade name 
FSBIT . 



Tne invent ^ j:; relates therefore in particular to a 
flammacle mass in the form of a fi relighting aid, for 
instance a barbecue firelighter, a fireplace fire- 
lighter or an oven firelighter. Furthermore, the 

15 flammable mass can also be used, for example, for a 
fondue burner. For this they can be accommodated in a 
vessel, for instance an aluminium pot, such as the 
burner for a spirit modified in the form of a gel 
mentioned above. The pet can, in a conventional manner, 

20 consist of a metal foil, for instance an aluminium foil 
or the like. 



In the case of individual known flammable masses of 
this type, the heating value, for example, is not 
25 espedalTiy nigh. Also, m tne case of certain flammable 
masses of this type toxicity nas been perceived to be 
disadvantageous. For instance with respect to storage 
in the home . 

30 It is therefore an Deject of the invention to provide a 
further flammable mass which is as advantageous as 
poss ible . 

(jj^> 5 1 rr-re — trb- j ec t — a-eto e'j e ci - w rtrh — rrre — sub j e ct - matter " 
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^---wii^b — rel at e s - fee— a- ^iaflmabi^-- ma-s-s -e£— par aff i n? 

•■ avip -^ inorganic particles a^SLcsed in a homogeneous 
distribution in paraffin. According to the invention, 
it has teen revealed that a fine distribution of 
inorganic particles in the paraffin makes this 
flammable at the surface. It is known for burning 
paraffin, that is to say in the case q£ candles, to 
place a w.ck in the paraffin. This has proved to be no 
longer necessary if, as described, inorganic particles 
are disposed in a homogeneous distribution in the 
paraffin. To this extent it +s even possible, by 
concentrating trie particles only in a central region of 
a candle, thin in the manner of a wick, to replace a 
customary wick by this. Iry tms specific example the 
invention also comprises ^ candle thus formed. A number 
of possibilities are ^provided with respect to the 
particles. They can b'e, in particular, silicic acid 
particles, specifically silica. The size of the 
particles can vary/ However, preferably, the size is in 
the range of /fractions of millimetres down to 
nanometres. In /contrast, the size can also be selected 
to have an /pper limit up to the millimetre range. 
Specifically/ a range can be provided, for example, 
(situated /in the lower part of the abovementioned 
spectrum)/ from 7 > 10~ 3 t 7 \< 1C" 2 \m. In order, in this 
regard,/ to obtain the sought-after mass (paraffin 
charac/er, coherent mass, no powder characteristics), 
the /eight ratio of paraffin to silicic acid should be 
gre/ter than or equal to 80 (paraffin) to 20 (silicic 
a/id) . "Paraffin" is here chosen to be representative 
-£r£ — erfr- i o t h c- r — v a r i a n t , s — m e j i t i o n c d b e ; l ^w- 



With respect to the silicic acid, in particular what 
are termed precipitation silicic acids are preferred. 
They are prepared, as is known, from an aqueous alkali 
metal silicate solution using mineral acids. From this 
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a silicic acid powder : s then f :.na Lly produced. In 
-01 1 _.n, w::at arc- termeu py; ... silicic acids are 

'■^ so preferred. These are highly disperse silicic acids 
women are prepared by flair.e hydrolysis. Fyrcgenic 
silicic acids nave a virtually pore- free surface. 
Significantly fewer OH groups are bound to this than in 
the case of precipitation silicic acids. 



These synthetic silicic acids are generally hydrophilic 
and car. be utilized for this property. However, silicic 
acids which may have been made hydrophobic by a further 
treatment can also be used. 



It is essential that the fl anuria ole mass is one having 
15 paraffin character. Silicic acid is added to the 
paraffin heatec to a liquid state, with the silicic 
acid alsc having a thixotropic action in a manner known 
per se. A gel-like state results. After cooling, the 
flammable mass has a paraffin-like character resembling 
20 candle material with respect to its nature and its 
external properties. It is characteristic that when the 
flammable mass is melted, it first transforms into, or 
passes through, a gel-like state. 

25 With respect to the paraffin, a suitable paraffin is 
firstly that from which candles are customarily pro- 
duced. That is to say paraffin produced from slack wax, 
a petroleum residue procuct, tor instance by sweating 
to rem :: ve oil. 

30 

Furthermore, however, synthetic paraffin, as produced 
using the Fi scher-Tr opsch synthesis, can also be advan- 
tageous. FT paraffins principally only consist of 
normal paraffins. More than 9Ct are usually n-alkanes. 
35 The remainder are isoalkanes. The chain length is C30 
to about C100, out also in part less, that is to say 
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from about C18 a; a gradation :also solidification 
point Sr. from approximately 58 °C to approximately 
105°C. Cn the FT paraffins in general, reference Is 
also made, for example, to A. Xuhnie in Fette, 
Anstr icnmittei , 1.982, pages 156 to 162. 



Obviously it is also possible to use a mixture of 
convent i«: nal paraffin produceo from slack wax together 
with FT paraffin. 

10 

It can also be a substance as has already been 
disclosed in relation to transparent candle bodies. In 
this case it is a mixture of white oil with a 
copolymer. For instance with a diblock, triblock, 

15 radial block or multiblock copolymer. In particular 
with a polymer which has been disclosed under the trade 
name u Kra;on G". The latter is a thermoplastic rubber. 
A candle bcdy of this type is also generally not solid, 
but nas a gel-like structure. In this context, 

20 reference is made, in particular, to WO 96/34077 and 
WO 97/08282, also. The disclosure content of these 
publications is hereby incorporated in full into the 
description of the present application, also for the 
purpose of incorporating features of these prior 

25 applications into claims of the present application. 

When a substance as described in the previous paragraph 
is used exclusively or very predominantly, obviously a 
character for the flammable mass results as is 
30 customary for this substance, that is to say no longer 
corresponds in every respect to the conventional candle 
and paraffin characteristics. The same applies to the 
starting material described below which is further 
modified . 

35 

Furthermore, it can also be a substance which, in 
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addition to the hydrocarbon oil previously mentioned, 
also called white oil, also comprises synthetic 
paraffins (the ir'T paraffins already described above). 
The latter preferably in a chain length of C18-C2Q. In 
5 this context, reference is also made to PCT/EP98/07300 
and the disclosure content of this publication is also 
incorporated in full into the present applicat ion , also 
for the purpose of incorporating features of the said 
publicati:n into claims of the present application. 

10 

The para: fin mentioned ana the further candle masses 
mentioned can be used with the most widely varying 
melting points. However, it is advisable to use masses 
having relatively high melting points, since, then, 
15 during burning the solid structure is substantially 
retained . 

In a further advantageous embodiment, it is provided 
that the paraffin comprises ar. additive improving the 

20 combustion process. An additive of this type can be, in 
particular, a metallocene. Surprisingly, by this means, 
the combustion operation proceecs in a greatly reduced- 
soot manner, up to a virtually scot-free manner. Among 
the metallocenes, in turn, ferrocene is particularly 

25 preferred. 

The inorganic particles can be present in the paraffin 
in a mass fraction of 1 to about 30%. The combustion- 
improving additive, in contrast, .is preferably present 
30 in the flammable mass in portions from 10 to 400 ppm, 
furthermore also up to 0.5% fcy volume. 

The flammable mass can also be fabricated as a waxy 
block. H:wever, it can also he provided in powder form. 

35 

The said homogeneous distribution of the inorganic 
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particle? in the paraffin is preferably three 
dimensional . However, ;n individual cases, it can also 
oe sufficient to provide only an upper layer with the 
finely distributed particles. In the course of the 
burning process, these particles, which do not burn 
themselves, then sink down and thus always remain as 
particles required in the ourninq layer. 

Example experiments have been carried out, firstly with 
a flammaole mass according to the present description, 
and secondly with a conventional barbecue firelighter 
wnich principally consisted of organic constituents 
(wood fibres) together with traces of silicon and 
magnesium. Furthermore, comparison experiments have 
also been performed with respect to a commercially 
conventional barbecue firelighter consisting of a waxy 
mass . 

Regarding the flammable mass according to the present 
description, it is a mass based on conventional 
paraffin produced from slack wax having a melting point 
of approximately 52-54 °C. To this paraffin were added 
&?■ (per cent by weight) of precipitated silicic acid 
particles Df a mean size of 12 nanometres. 

In this case, for the mass according to the invention 
[weight 1.9143 g there resulted a significantly longer 
burning time (namely 8.5 3 mm) compared with the 
commercially conventional barbecue firelighter (weight 
1.7659 g, burning time 4.4 mm). 

It was of great importance, however, that what are 
termed the PAH values [EPA 1 to 16] (polycyclic 

aromati: hydrocarbons) were significantly reduced in 
:ne mixture according to the invention (37.9 mg/kg 
compared with 3 271 mg/kg). 
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1 he nesting vs_ue of the :w: Sa;::ples was virtually 
identical . 

5 A further experiment was also performed in which ferro- 
cene was additionally added (0.5%) to the mass 
according to the invention. In this case, compared with 
the mass according to the invention, a significantly 
reduced turning time resulted -.6.5 min) , with, however, 
10 somewhat increased PAHs (179."'). When ferrocene was 
used, the nitrogen output was also lowest overall 
(9.63 mg/kg compared with 10.5: mg/kg of the first-used 
mass according t :■ the invention and 13.68 mg/kg of the 
known comparison mass) . 

15 

The chlorine anu sulphur values for the mass according 
to tne invention additionally admixed with ferrocene 
were slightly increased compared with the mass without 
ferrocene (chlorine 99.7 compared with 89.2 mg/kg 
20 without ferrocene, sulphur 4 3.1 compared with 
35.0 mg/kg without ferrocene), but in contrast were 
further significantly lower than in the comparative 
mass (chl:rine ?0.1 mg/kg and sulphur 239 mg/kg). 

25 The comparison experiment with the barbecue firelighter 
in the firm of a commercially conventional waxy mass 
found that also in this respect the PAH values were 
significantly lower (comparison mass: 97.2), provided 
that a comoustim promoter such as ferrocene was not 

30 used. The chlorine and sulphur values were also 
ncti-eacly c: significantly lower (in the case of the 
comparison mass chlorine: 9 6.4 mg/kg and sulphur 
195.7 mg/kg). This is also the case compared with a 
flammable mass as described here with addition of 

35 ferrocene. In contrast, the burning time in the case of 
the commercially available waxy mass was comparable 
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with trie burning time already specified above for the 
rr.ais casec en organic constituents, that is to say 
■4.: minutes. However, in addition, there is the fact 
- in tne case of the known comparison mass a 
5 smouldering time can be ct served, that is to say 
c minutes, which, in the case Df the mass described 
here, virtually did not occur (except in the case of 
addition cf a combustion enhancer, in that case a 
smouldering time of 1 minute was observed) . Finally, 

10 tne wa>;y comparison mass als:- hac a significantly lower 
heating value, namely only / 8 5 JO kJ/kg compared with 
4u 000 to 41 500 kJ/kg in tne :ase of the remaining 
samples .sample according to the invention and further 
comparison sample). Furthermcre, the samples according 

15 to the masses described here further differed starkly 
from the comparison samples with respect to the 
combusticn state. This is obviously due to the silicic 
acid constituents. Considered specifically, the 
combustion residue in the case of the samples described 

20 here was about 2 to 10 times higher. 

All features disclosed are pertinent to the invention. 
In the disclosure of the application, the disclosure 
content : f the associated priority documents 
25 (publication of the prior application) is also incor- 
porated in full, also for the purpose of incoporating 
features of these documents into claims of the present 
appl icat ion . 



